Hair restoration is a safe procedure and most of its associated complications are preventable by the surgeon and/or the patient. Recipient area necrosis is rare but arises when an increased number of recipient grafts are utilized and de-vascularization of the scalp occurs. The aim of this study was to investigate and compare all cases and pictures reported in main search engines and Iranian centers of hair transplant to find the dangerous zone of necrosis and to provide a new method for prevention of necrosis. Pictorial analysis of this study revealed that the majority of necrosis (14 of 18) occurs in central region of the scalp and is inclined, particularly, to the right parietal aspect of the scalp. Accordingly, a case series was done and a new method for prevention of scalp necrosis even in dense packing transplantation was discussed.
Introduction
Hair restoration is a safe procedure and most of its associated complications are preventable; however, they usually arise from variables that are directly controlled by the surgeon and/or the patient. Donor site adverse reactions include: scarring, keloid formation, wound dehiscence, necrosis, donor site depletion, hypoesthesia, neuralgia, arteriovenous fistula formation, telogen effluvium, infection, hiccups, pyogenic granuloma formation, and hematoma formaton [1] . Recipient site adverse reactions include poor hairline restoration, hair color mismatch, chronic folliculitis, in-grown hairs, cysts, and necrosis [1, 2] . Recipient area necrosis is a rare but dangerous complication that arises when an increased number of recipient grafts are utilized and de-vascularization of the scalp occurs as a result of dense splitting of recipient skin that results in large wound areas. Although in the literature it has been mentioned that this complication is rare [1] , our survey in Iran determined that many hair transplant centers face this complication but do not officially report these cases. AccordFeily's method as new mode of hair grafting in prevention of scalp necrosis even in dense hair transplantation
Part 1: Determining the danger zone
The "danger zone" of scalp necrosis is the area on the scalp most vulnerable to necrosis. Interestingly there were many unofficial pictures of recipient scalp necrosis on Google and from Iranian hair transplant centers; however, we could not find even one formal case report in literature. Accordingly, we decided to determine the "danger zone" based on informal reported pictures from Google and from Iranian hair transplant centers.
An extensive literature and Google search was carried out to find out the likely sites of recipient area necrosis [7] . Eighteen pictures were found and examined, but due to copyright restrictions, we only present pictures from the Iranian hair transplant centers in this manuscript ( Figures   1-9 ). We drew a straight line on all of the pictures from the nose to the vertex and decided to draw a line from the back of one ear to the back of the other ear allowing the scalp to be divided into four equal regions. Due to poor picture quality, we could not draw the second line on most pictures. 
Part 2
We noticed that after slitting, some patients were troubled by dark areas on some parts of the recipient site. We hypothesize that the darkness can be a predisposing factor for scalp necrosis and may outline potential danger zones. • Technical factors: Dense packing, megasessions, large openings, use of solutions with high epinephrine concentration, and deep recipient incisions [3] .
Methods of hair grafting / hair transplantation techniques
and the risk of the recipient site skin necrosis:
• Follicular Unit Transplantation (FUT): The donor strip can be harvested with a knife, after the strip has been harvested, the gap can be closed either with staples or sutures.
The grafts are placed into the recipient slits/holes using fine-angled forceps [4] .
• an automated hair transplant machine that seeks to assist the doctor in performing a hair transplant using the FUE technique [5, 6] . It claims a faster extraction rate of grafts in a limited time. However, there is greater pulling and twisting of grafts, which puts the graft at risk of damage, resulting in greater transection [5] .
Notably these techniques have almost the same graft insertion but with a different donor harvesting process, and all of them have the same risk of donor site necrosis according to the above-mentioned risk factors.
Material and methods
Our study was composed of two parts:
1. Comparing all case reports in the literature, from search engines and from hair transplant centers in Iran to determine the danger zone of the scalp. (Figures 13-19 ). and secondary ischemia revealed that flap survival significantly decreased due to a decreased reperfusion time (the time between primary and secondary ischemia). A longer period of primary ischemia and/or decreased reperfusion time lowers the tolerance of that flap to subsequent ischemic insults and secondary ischemia [9] . Based on this information, we could describe the ischemia timeline for the scalp in the hair transplant process.
The process is composed of three phases: primary and secondary ischemia, and reperfusion time. Dense slitting cause's primary ischemia in the scalp, following which the scalp skin begins to reperfuse until engraftment. Hair follicle insertion in the slits causes secondary ischemia due to an increased demand of blood. Basically, slitting is primary ischemia, engraftment is secondary ischemia and the period of time in between these two phases of ischemia is the reperfusion time. We believe that by increasing the reperfusion time after slitting, the tolerance of scalp to secondary ischemia insult and ultimately necrosis would decrease ( Table 1 ). Another was grafted in the dangerous zone on the second day and subsequent days after the procedure (Figures 13-19 ).
Discussion
To better elucidate the chain of events, we describe some facts regarding flaps that is connected to our commentary on scalp necrosis. With regard to free tissue transfer surgery, a major problem that surgeons face is the rescuing of a flap that is at risk of failing due to ischemic complications in the postoperative period (postoperative vascular compromise leading to secondary ischemia). A study performed on mouse skin flaps subjected to combinations of primary ischemia, reperfusion, study on flaps demonstrated that a reperfusion time of 24 hours before a complete ischemic episode had the best result in tolerance to ischemia [10] . In our study we dense-slit the scalp and put some of the grafts in the non-dangerous zone on the first day in a horseshoe pattern, and after 24 hours of reperfusion time for the dangerous zone and the other dark areas we continued to engraft the remaining slits. With this method we have not faced any recipient necrosis as of yet.
If colleagues decide to graft hair follicles in one session, we recommend slitting the scalp as the first step in the session, followed by a rest period of a few hours, with subsequent engraftment because more reperfusion time would decrease the ischemic insults that most likely occur as a result of angina of the scalp skin where demand of oxygen is greater than the supply to implanted hair follicles. Based on our knowledge, this is the first study regarding the recipient scalp necrosis which compares several cases of necrosis and provides a method for prevention of this vascular catastrophe.
Conclusion
In order to prevent development of recipient area necrosis following a hair transplant procedure, graft insertion ideally should occur 24 hours following dense slitting. In our method, we recommend dense slitting the scalp with some engraftment in the non-dangerous zones on the first day in a horseshoe pattern with a 24-hour rest reperfusion time for danger zones and other dark areas. Following this, we recommend engrafting of the slits. Adequate reperfusion time is required to allow for appropriate development of implanted hairs and prevents development of necrosis. In our experience, with this method we have performed many dense
